Nutritional and regulatory role of branched-chain amino acids in lactation.
Optimal growth and health of suckling neonates critically depend on milk production by their mothers. In both humans and animals, branched-chain amino acids (BCAA) are not only the major components of milk proteins but are also nitrogenous precursors for the synthesis of glutamate, glutamine, alanine, and aspartate in the mammary gland. These synthetic pathways, which are initiated by BCAA transaminase, contribute to the high abundance of free and peptide-bound glutamate, glutamine, aspartate and asparagine in milk. In mammary epithelial cells, the carbon skeletons of BCAA can be partially oxidized via branched-chain alpha-ketoacid dehydrogenase to provide energy for highly active metabolic processes, including nutrient transport, protein turnover, as well as lipid and lactose syntheses. In addition, results of recent studies indicate that BCAA play regulatory roles in mammary metabolism. For example, leucine can activate the mammalian target of rapamycin cell signaling pathway to enhance protein synthesis in mammary epithelial cells. Dietary supplementation with BCAA may have great potential to enhance milk synthesis by the lactating mammary gland, thereby improving neonatal survival, growth and development.